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Multi-grid preconditioned solver for accelerating the Moving Particle Hydrodynamic method for
Incompressible flows (MPH-I)
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A multigrid preconditioned solver was developed for the moving particle hydrodynamics method for
incompressible flows (MPH-1 method), which is a physically consistent particle method adopting the time
integration algorithm where both the pressure and velocity are implicitly treated at the same time. By
constructing the bucket based geometric multigrid preconditioner, the scalability was obtained in spite of
the matrix equation which is non-diagonally dominant, having a lot of nonzero elements and large
condition number. The performance of the multigrid solver was presented by comparing number of
iterations with the conventional conjugate gradient method without preconditioning.
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